He was unable to tolerate oral iron and therefore treatment was started in May 1989 with 2 ml intramuscular iron-dextran. He had no ill effects. He received a further 5 ml three days later and three further injections of 5 ml were given weekly. He had marked myalgia at the sites of injection (alternate buttocks). Eighteen days after completing the course he noticed severe, generalised myalgia, which worsened over the next five days so that he was unable to lift his arms above his head or walk upstairs unaided. At this time he noted dark urine.
He was admitted to hospital. On examination he had profound proximal muscle weakness with myalgia. Although we cannot exclude the possibility that this was a brief episode of autoimmune polymyositis, the short clinical course and the absence of lymphocytic infiltrate in the biopsy specimen argue against this. He had no antecedent viral illness, did not undertake any excessive physical effort, and did not consume large amounts of alcohol immediately before his generalised myalgia.
We propose that intramuscular iron played a critical part in the development of muscle damage in this man. Owing to prolonged severe malabsorption his iron deficiency was associated with profound deficiencies of vitamin E and selenium, each of which protect against oxidative damage. Under these circumstances the free iron in iron-dextran might have initiated oxidative injury to muscle membranes. A similar argument has been invoked to explain the observation that intravenous iron can exacerbate rheumatoid arthritis; Blake and colleagues arguing that the synovitis that occurs is mediated by the free iron present in iron-dextran. 5 Iron generates potent hydroxyl radicals through the Fenton reaction: 
Iron-dextran can saturate phosphate esters, organic acids, and iron storage/transport proteins, many of which can catalyse DNA degradation by way of free radicals. 6 Vitamin E is the most important lipid phase antioxidant and may function in collaboration with selenium, acting in the aqueous phase through glutathione peroxidase. Vitamin E scavenges hydroxyl, superoxide, and peroxide radicals, which oxidise a tocopherol to tocopheryl. Tocopheryl can be reduced back by way ofascorbic acid, which would in turn be oxidised.
Furthermore, there is experimental evidence that vitamin E deficient piglets are susceptible to iron administration. Studies from Denmark showed that 2 ml of iron complex (Fe3+ 75 mg/ml) given to piglets led to death in nine out of 17.8 The cause of death was pericardial and pleural effusions and waxy degeneration of skeletal muscle. The sow's milk was found to be low in vitamin E. Pretreatment of the piglets with vitamin E completely abolished this toxic effect in subsequent litters.
What explanation do we have for the fact that this phenomenon has not been described before despite widespread use of iron-dextran? This might be due to underreporting as myalgia is common but rarely investigated and therefore minor degrees of rhabdomyolysis might go unnoticed. The patient reported here is unusual, however, as he had prolonged malabsorption leading to numerous deficiencies over several years and only partially and intermittently responded to medical treatment, so that other deficiencies were present; this would not be true of most patients receiving iron-dextran injections. Furthermore, selective IgA deficiency may permit absorption of luminal antigens,9 10 some of which might also contribute towards the susceptibility of muscle to free radical damage.
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